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Abstract 
Conflict and different studies was done about the effect of body mass index on delivery outcomes. Our objective was to effect 
body mass index on delivery outcomes in hospital of Tamin Ejtemaee in city of Hamedan. 
Women admitted in unit of labor were invited to participate in this study. During a 3-mounth period, 1272 eligible women gave 
consent and were randomized in this study. Chi square test and wilcoxon were used for data's analyze. 
Obesity and overweight of pregnancy was significant correlation with the before parity, increase of weight neonate, gestational 
age, duration of active phase and second stage of labor.  
Overweight and obesity pregnancy is associated with adverse pregnancy outcome in women. 
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1. Introduction 
Pregnancy outcome is a matter of importance that is determined with criteria such as term delivery, normal birth 
weight, premature rupture of membrane (PROM), preterm delivery and its complications, etc (Cogwell et al., 1995; 
Hickey et al., 1997; Struss and Dietz, 1999). Unusual conditions such as preterm delivery and low birth weight 
(LBW) were reported in up to 10% of pregnancies. Apparently, careful prenatal care may decrease complications 
such as PROM, infections, LBW, macrosomia and other life threatening factors, and of course, would prevent 
severe permanent maternal and neonatal complications as well as excessive expenses of the society (Abrams et al., 
1995; Mickey et al., 1995).  
Of these factors, primary maternal BMI and her weight gain during pregnancy are of utmost importance, indeed, 
low BMI is a risk factor for LBW (Allen, 1994). Prior investigators have shown the association between the ratio of 
weight to height prior to the pregnancy and weight gain during pregnancy with fetal growth and development. 
Milckey et al. (Mickey et al., 1997) have explained a reverse correlation between BMI and simultaneous preterm 
delivery among different ethnic groups. Copper et al. (Copper et al., 1995) have reported a lesser tendency among 
obese females for weight gain during pregnancy. National Academy of Science has recommended a weight gain of 
12.5±18 kg for thin females, 11.5±16 kg for females weigh within the normal range, 7±11.5 kg for obese females 
and 6 kg for very obese females. This classification was made according to the BMI. 
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There has been a dramatic increase in the prevalence of obesity in the past 2 decades in the US. According to the 
National Health and Nutrition Examination Survey, nearly two thirds of adults are overweight and one third is 
obese. The prevalence of obesity has steadily increased between males and females, all ages, all racial/ ethnic 
groups, and all educational levels (NIDk, 2003). Maternal obesity has been associated with adverse perinatal 
outcomes (Rosenberg et al., 2003). 
In Iran, the prevalence of overweight and obesity is 28% and 25%, respectively (jonghorbani et al., 2007). 
In Syria, low-middle income countries in East Mediterranean Region (EMR), there are still no population-based 
estimates of obesity and its associated risk factors. Syria has witnessed rapid changes in lifestyle, and is showing a 
double disease burden whereby non-communicable diseases have already emerged while infectious diseases 
continue unabated. According to a recent estimate from informal zones in Aleppo (2.5 million), the second largest 
city in Syria, about half of 45±65 year old women have hypertension, and 15% of older men and women have 
ischemic heart disease. Diabetes is also common among women and is mostly confined to an older age group 
affecting about one fifth of them (Maziak et al., 2005). The lack of information about obesity, as an important CVD 
risk factor hampers public health planning for intervention and control of these diseases. 
There are earlier studies that have investigated the impact of maternal weight gain during pregnancy on selected 
obstetric outcomes, e.g., macrosomia, meconium staining, cesarean delivery rate, fetal growth and gestational 
duration. Most of them were restricted to one or two maternal BMI classes or the effect of gestational weight gain 
was analyzed after adjustments for maternal prepregnancy BMI (Cedegen, 2006). 
A retrospective study of 159,072 birth certificates of singleton births to nulliparous women in Washington State 
confirmed many of the results found in the Swedish study. Both obese and elevated BMI were associated with 
increased incidences of gestational diabetes, preeclampsia, eclampsia, premature delivery, and cesarean birth. The 
risk of infant death within the first year of birth was also significantly elevated among the obese women. 
These risks were present across all ethnic and racial groups and remained significant even when controlling for 
pregnancy complications (Baetewn et al., 2001). Young and Woodmansee (Young and Woodmansee, 2002) also 
found increased cesarean birth rates in overweight and obese women in a large private practice cohort of 
predominately white women. This relationship persisted even when controlled for newborn birth weight. 
Overweight and obese BMI are also associated with higher induction rates than normal BMI (Jensen et al., 2003, 
Sebire et al., 2001).  
Sebire et al. found that an obese BMI increased the chance that pregnancy would extend longer than 42 weeks. 
Although induction of labor and postdates pregnancy both may contribute to an increased risk of cesarean birth, the 
increased risk of unscheduled cesarean births related to obese BMI persisted in models controlling for these factors. 
Despite the abundance of research investigating pregnancy outcomes in obese women, only one article has 
examined these issues in women cared for by midwives. 
Kaiser and Kirby (Kaiser and Kirby, 2001) studied 1881 women in an inner-city midwifery practice. In this 
ethnically diverse sample, increased cesarean rates were associated with obesity, high prenatal weight gain, 
advanced maternal age, and short stature. Obesity retained a significant association with cesarean birth even when 
controlling for these other variables. It is interesting that even though obese women in this midwifery practice had 
increased risk compared with normal weight women, their cesarean rate of 7.7% was still far below the Healthy 
People 2010 goal of 15% (Barbara et al., 2006). The overall cesarean birth rate in this sample was 5.1%, with a 
4.1% rate in the normal BMI group. 
Our objective in this study was to effect body mass index on delivery outcomes in hospital of Tamin Ejtemaee in 
city of Hamedan in west of Iran. 
 
2. Materials and methods 
 
For this longitudinal study, all females who had referred to the maternity hospital of Tamin Ejtemaee in city of 
Hamedan in west of Iran during an 11-month period in years of 2010 were selected and entered the study after 
completing an informed contest. 
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A total of 1270 deliveries occurred during the study period. 42 SDUWLFLSDWHGRQ¶WFRQWULEuted and were omitted of 
study, ultimately 1228 of participate contributed in this study.   
Initial data including age, parity, occupation, smoking habit, interval between pregnancies, and LMP were 
recorded. Our exclusion criteria were as follow: diabetes mellitus, preeclampsia, cardiovascular diseases, renal or 
any other disease that may affect pregnancy outcome, multiple pregnancies, and fetal anomalies. 
Prepregnancy BMI could not be reliably obtained in our population because patients do not commonly weigh 
themselves, or have poor recall. We chose BMI at first prenatal visit because this weight could be verified. This 
information gathered by telephone of health center stuff that pregnant women received prenatal care in those 
centers. BMI (kg/m2) was calculated from maternal weight and height data. Females were assigned in any of the 
following four groups based on their BMI:< 19.8 kg/m2 (underweight), 19.8±26 kg/m2 (normal), 26.1±29 kg/m2 
(overweight), and >29 kg/m2 (extra overweight). Females were followed and their weight was determined during 
WKHSUHJQDQF\ZLWKDXQLTXHVFDOH3ULRUWRWKHGHOLYHU\FDQGLGDWHV¶ZHLJKWZDVGHWHUPLQHGDQGWKH\ZHUHDVVLJQHG
in three groups of normal, below, and above the normal level according to the guidelines published by National 
Academy of Science. Neonatal weight was determined by means of a sensitive scale in the operation room and 
PROM was also noted. Maternal gestational age was reported according to the LMP and sonography examination 
during the first trimester (complete 37 weeks was considered as term pregnancy). Pregnancy outcome was assessed 
by weight gain during pregnancy, neonatal birth weight, PROM, and gestational age. Finally, the association 
between BMI and weight gain with either of the criteria for pregnancy outcome was assessed. 
SPSS (SPSS Inc., Chicago IL) statistical software was used for data analysis. All hypothesis tests were two-sided 
and P-values<.05 were considered statistically significant. Chi square and Wilcoxon Test were used to evaluate 
associations between the pregnancy BMI and delivery outcomes. 
 
3. Results 
 
A total of 1228 females entered our study, of these, 1148(93.5%) aged 18±35 years, 56(4.6%) aged >35 years and 
24 (2.0%) < 18 years DQGPHDQRIDJHWKHPZHUH.  
95.8% were housewife and 57.3% were nulliparous.  
Regarding the BMI, 13.9% of the subjects were underweight, 61.1% were normal, 16.2% were overweight, and 
the remaining 8.8% were obese.  
The between of BMI groups and age of mother, gestational age and neonate weight was significant correlation 
(Table 1). In this study, women with increase of BMI groups were older, too gestational age and neonate weight was 
more (Table 1).  
 
 Table 1: Maternal characteristics according to body mass index group 
 
 
 
BMI<19.8 
 
N=164 
BMI19.8-26 
 
N=724 
BMI26.1-29 
 
N=192 
BMI>29 
 
N=104 
P 
 
 
 
Age (year) 
 
 
25.7* 
 
 
 
 
 
 
 
 
 
 
 
<.001 
 
 
Gestational age (WK) 
 
* 
 
 
 
 
 
 
 
<001 
 
Neonate weight (Gr) 
 
* 
 
 
 
 
 
 
 
<.001 
       *Meanstandard deviation of the difference  
      :LOFR[RQ¶VUDQN-sum test. 
 
Table 2 showed that between of BMI groups and duration mean of active phase and second stage of labor was 
significant correlation. Duration of active phase and second stage of labor and caesarean section rate increased with 
elevated of BMI groups (Table 2). 
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Table2: the correlation of pregnancy and delivery outcomes and body mass index group 
 
 
 
 
BMI<19.8 
 
N=164 
 
BMI19.8-26 
 
N=724 
 
BMI26.1-29 
 
N=192 
 
BMI>29 
 
N=104 
 
P 
 
 
 
Duration of Active phase1 (Min) 
 
 
117.080.7* 
 
 
118.964.8 
 
 
120.564.9 
 
 
126.265.7 
 
 
<.001 
 
 
Duration of second stage1 (Min) 
 
 
 
18.825.3* 
 
20.327.9 
 
22.619.4 
 
23.623.8 
 
<001 
 
Use of oxitocin2 
 
11.5 
 
16.9 
 
58.5 
 
13.1 
 
0.52 
 
Use of vacum2 
 
 
15.4 
 
53.8 
 
15.4 
 
15.4 
 
0.84 
 
Caesarean section2 
 
 
20.1 
 
22.2 
 
25.2 
 
25.9 
 
0.02 
*Meanstandard deviation of the difference  
 1:LOFR[RQ¶VUDQN-sum test. 
2 Chi square 
 
4. Discussion 
 
Obesity is a growing problem in this country, and it may have an important impact on pregnancy complications. 
In our study, the between of BMI groups and age neonate weight was significant correlation; women with 
increase BMI groups neonate weight of them were more. Studies Sukalich in USA, Cedergen in Sweden and Catalin 
in USA is similar with this study (Sukalich et al., 2006; Cedergen, 2006; Catalin et al., 2004). 
This study, showed that between of BMI groups and duration mean of active phase and second stage of labor was 
significant correlation. Duration mean of active phase and second stage of labor increased with elevated of BMI 
groups. This correlation is similar to the reports of Catalin in USA (Catalin et al., 2004).  
In this study, reported that EHWZHHQRI%0,JURXSVDQGUDWHRIR[LWRFLQXVHZDVQ¶WVLJQLILFDQWFRUUHODWLRQ, while 
studies Catalin and Barbara (Catalin et al., 2004; Barbara et al., 2006) in USA reported that it difference was 
significant. This may be related to no high of dose of oxitocin gradual because deficiency of stuff and crowded of 
maternity hospital.  
In study of Sukalich in USA showed that women with increase f BMI groups were older, too gestational age and 
rate of caesarean section them were more (Sakalich et al., 2006). This study is similar to it. 
To our knowledge, this is the first study to investigate pregnancy weight gain in terms of change in BMI groups 
and perinatal complications.  
The studies of Skalich and Baetewn showed that caesarean section rate is related with elevate of BMI. Our result 
is similar to them. 
This study also examines the impact of increase in BMI groups, and excessive weight gain on perinatal outcomes.  
Overall, when evaluating and counseling on perinatal outcomes, using BMI groups may be a useful additional 
tool. 
The strength of this study includes the large sample size that represents an urban and predominantly minority 
population. In addition, it provides additional information about risks associated with increase in BMI groups during 
pregnancy. The study was limited by the large number of women in the initial cohort that did not have complete 
BMI data. However, analysis showed that these women were similar to the study cohort. 
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Information on the date of initial care was not available, and therefore, we could not control for gestational age at 
first visit. Our findings reinforce the importance of educating women about appropriate weight gain during 
pregnancy and the clinical implications of changing BMI status during pregnancy. Closer provider monitoring of 
pregnancy weight gain, dietary counseling, and interventions could decrease perinatal morbidity. We propose that 
this study perform in other aria and with more sample size. 
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